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W^JfaJStt-Hs^W^rttCB*^*!^^^* 3 ? 9-157406 £ffitt*JggKtt 
3E#l^«JW^ft(0*^J^?F^fll 3 F 4-366142 #)o Iff— *+2fSc4«, 3?TS 

M8*«H«. BaMtfU&H 1 ^*^ 8-142256 ^«^TI^-t4» 
^?»«***(A)WSi>-iB±JE#3B«l#»»3ll««t(B). &€&tt£ttli)t(B) 
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BJo J«l^H**«l^3FF^* 3 P t 8-224825 f ^TTlMIIUil^^ 
WJWIflnttWJIftf*. B*^*J&5f &*BB 58-128852 T^M^M 



M^WSM^ 0.0002-0.002nmo *n£#Jfl!B TEM(5SltM%^ If 

«)J«^tHF, i£<I37 0.0001~0.002nm. *t&^i£{I, *SWWiX*^Jifti^ 
%^*WM*^llik^4»*»J»W«^JSffl AFM WfcfcMI— Jft* 0.003- 
0.03^m, 0.003 — 0.02^m, & TEM JDtgtii tfltfl— 0.003 — 5^1X1, 

®$f^7 0.01~3nmo 

W o.inm^ifeh^ o.i~20, 0.5-10. 
[*(¥*)W»**JM-<I&] 



1,000—4,000,000, 2,000— 250,000o 

^jii^. 4'S3^(%) = (N/N 0 )X100^JJC, ^{t. N^lg 

nu^mtejf&Wi^ 7-165942 ^§-#Ti£, ^^jiii(¥SWiii 

13 ftSP^ftl/^o 



m±, 3oo~i5oo c fr*9m(wm)RMWtJRm**ototim& 

165942 ^mmdimmm> -vtmrnm* n^m, ^mm^mmmmmmmR^ 

jg^Jg, *(¥af)M»»3R»^»«i**^W«*lt(MHs)«»* 99: l~ 

20: 80, J!#f ^ 95: 5—40: 60, 95: 5~50: 50o 

&ftm?&&WLii&> m.it®*s watw> mitm. vtmmmfrnwtihh 



mm.-®, mm~®. fosfshm®. z,m®. ^m®. ikw.mm®^. 
$iMlt& g ^mm®okmm®)m^mmmcAmmm)m^mm^m^oxmm^ 

twiM^i, ^mmm^famift&m&Mmi)Q&®ift% o.i~4o mi 

i~30 IM. 

mm, ^mm^Mm^mM^Ammmm^mm^mmmmhKmmm 

^&<t>, fiJffi^ZJ^;?^ gM*i> JWrJtfc^tfU JK$i$*«$&*& 
ft&ftttJ&A**, t7X^ifIfl, ^&&JKOA£!#r). 

m&tsm. ®. m* «u 46«i*&jii, 1?. is, tiR«i*±&A, 



^ 0.01g~20g/m 2 , 0.03g~10g/m 2 , *$f # 0.06g~5g/m 2 . £flJH$g&:^ 

mm. m-mmmm. mnnmrn. mrnmm. mmmm* »k# 

tfc#J(&JRtt'£<&/WJI8)— o.oi — iooo, o.oi~ioo, ^mit^-^o^ 

0.03g~20g/m 2 , 0.06g~ 10g/m 2 , 3? 0.06g~ 5g/m 2 <. 

^Jlik^&tJ^^S^^M^^MCRa)^^ AFM WmtfJ 0.003^m *PJA 
TEM mfrn&ttl 0.003^m *B*ifti±ISttjfn«lt7&/aUS, {B^TFffflOTi^W 

&mft%&m%i ! M.vtifa%tnmnm* {K*)&mi±m afm mmm o.o3^ m 



msjm.7tfs^EDxm\k, xtom&Mmttmmmmm &&&& 
yam® o.\\imm&% 0.1-20, &##7 0.5~io e ^nm^^o.i, jau^t^M 

»B&(PEN)^ai88WJii. M#6, fc%66, m%\2, Mj£6- 66 ^IfltK B% 

m&m&Fi^m&ff&ft*? 8-41218 ^m&jmztm.&ftTm?* bp. 

(a) logt£ -0.0253 XT+1 1.2 

(b) 373 < T< 573 

ffi±«»tta*fl : T»*w«ffi[*A : firiit*tt. jatt^«E#* 3o-c, so 



%.RH ft&#T*liaa<j/ftM4fc9ft3r 2nm M m. M xi !%. & 2.0 x i0" 
,2 mol/m 2 • s • Pa(400cm 3 /m 2 • 24h • atm) UT^Mn^M W fe#KintetoJ«S!4& 

^^M^lM^ilS^it^fr^ 50%^±E#, z&M^WWTKtto 



ffift3tili^^f§(Modern Control ^^J*!j, ™OX-TRAN2/20), 30 
•C, ffi^M^^j 80«W*#T»ff*)fe. *T5i;X8l;ei&*#fflJ«M*&/g(* 

total = 1 /P sample + */P base 

p, otal : p base : mttmmttmmam, p samlpe : ^i^i^tt 

1£€,^@££S**±#J/&M^M#J lOcmXIOcm JSL^T fti£#^&7.k «f 

30 ^^^T^^s^^frBW^^^Mjy^iffe^^^ww 



nm, mttmmi%%)(Tc)m, &l|l^,£(Ta-Tb)/(Ta-Tc)<0.5 JttU*^A# 

^4trsE&JH^4ly«^WIBn«ffitt#ffttlRt(ftJiM 1~18 ^Pkk^^J 1~ 
10), itilAFM^^Rao flB##Mfc#3P#;8Ufc«MH* , ffl TEM Ra. & 

mmm i~is mmm i~io /g afm mmm i9~58 

tfjffi AFM v£*P TEM ^Id^^^^^c 

J3 AFM Bm&) Ra: ^Mifc^JlBR^M^^m-^WJWJSW^ffi^ffi 

mteffimmtfmwimi* < = -^n±m^^±m, sposood %n)& 
mm^mmo wmim-. m^mm^, m^mm 2^x2^, 4 

Mffl«*ft*a4fcb 10>Mfiffi, ^iil Ra(^m)^¥^{t«. 

m TEM(«#ffl%^J*lMfc)»*W Ra: ili^Wtffif 

w«#flMi'&*ttJf**rj»'f . Jite»tt>mtt/**»wJt. ^tem& 

JISB0601 Wtgcit, ilitT^^^ffS^^tB Ra(nm) a T£j^#JftS 

o.o6^m, ±Mit&to&&mii'&*BnL'&m$mi&iBXi 2.5^0 

Ra=l/li; |f(x)|dx 
1: I«MW, £: *R#(*R#I*|hJ 0-1) 



11 



m&: TEM(mttm^&'$im, B^mmw^<k^±m, hf-2ooo> 

EDX: mmttWcM Xtt ^^7t^|(N0RAN M , VO YAGERIII M3100) 
ltMM&: 100mm(J) 

PJ^BtfB]: 50 # 

(£2£#J 1~3) 

ffl*«*##*W#»(PAA)(*ffi^*«S*^|tlW. 30TCH*Wtt«fc 
8,000-12,000 JIte, gL&fr^&ft 150,000)lft 25M%7.K*g&, 15 Sfi 

%6<]7X^^o £i£ PAA TK^ + ^JPXtjSt^f PAA lft^SJ£#$fcir#toM£t'fc 

«(«i*tt»iik#^W4t#J. -ft). tt*##BS5#**i** sKWapfl-* 
+»W»iiPTftilK«WPAA*#*. 

(#c£*7 15 

ffi^^^^^(RK Print-Coat Instruments £-wJ$!j, K303PROOFER)#*£& 
a#WJRX5r*-qp»Z,-«tBB»|||(PET)(* •'JfcjE^tfcfW, > u * ? S10: J¥S 

tt&e* o.oium Mm.itm(Mgoxftftn&j:&wft&ftffl)m:&?z*& 



^m&m±^7 M g o w&# pet mmmfe&m&±, 

15 ^wi^i. ^j/k&m±f»^ M g o, na^T^^sM^wjiJiJRm 

4) 

H*7Jfl*Z.#I*(PVA)(* ^ l<#5S£*fcft| f 105 WJR^ft* 

500, J^il:ffi^E98%lU±)««^2fi« 1~3 6<JpJ^tt^a, #LU 70: 30 

tb^^^^^^p^^ip j^p^^stj paa 7x^^^o pva 7kmm, mmmm% 

(3S$£#<J 5) 

15 ttximjRmm^. 1 

(&5£#!J 6~9) 
(§feJfiW 10*P 11) 

mr mm,m.ftm(myti&mx±w&g:ftffl, -mxmmm io>> *ifc#(*i 



mm i2), uR*mmmmmm(cpp)(m^i!tf&mmw&&t±ffl, v^y T > 
zk93k, mg. 70ixmxmmm i3)ft%mttmm, R^mmmtiam i m^m 

(mmm i4~i8) 

MgO Ift2fcj$*7 27g/^^^^^#^I^^MtlM±<:^M^ 14), XSTT* 

^Mit^f^^fcs^, mammals Mgo Mz»mik#m(£ttm is)> jb«p# 

MgO ftjdC*#$ft(&J«0!l 16). ffl - , * K-III(- , * #c5$<£c*±$y)Ji 

MgO 17), ^^^K^^^Si^iJ l ^t#WW7K14^^, jTOftt 

^ 20##(3M#iJ 18). 

(i£&#Ji~io) 

&m i j5f**#T» ^sfejtw i~3 mwmmmm. mnmm&im&&. 
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mm • • • m m mm mm m mm 

„ gjfett 19-58 iTWW^K **±«P^3feit« 1-18 

MgO &<Ji^#^J^B, # MgO «fr*frffi±ai±3fc#*- h ^i^fl:^ 
Mtt-Mil TM-590 »«!4fc^J CAT-56 yf^ItSIifs I' ^/&if$|j5|c;£<£?± 
fifej te W*!fi[#jrW*J»*t(CPP)ZK93K(JPjK* 70|im), tt^flJMJMEfc 3nm. 

mr m&mitj&x±ft& l <&t±£.} i '&) P020 ix^mmm 1 i&pmtt&#h 
#&®fr*m&}mnTVtmm®ito paa si P020 ^rn^ctkM so: 20 90: 
10, &&m&mm&^tou&m&mmm)Afe%)ff ir Ptt} isov, 15 
^jxi23o-c, 3o#^^^h, Kfa^mmmimm, mnmm& uo-cm^m 

(%mm 20) 

mT&&fr*fttomiJQ7]kmm®ito paa *a P020 m&mthk 90: 10 & 
(gmm 21) 

m7&&ft*m&}mj}nTixmm®i&} paa *n P020 tfj^tt^ 90: 10 & 
^770: 30 2.^, n^^mmm 19mm* 

22) 

^T^^^ + fO^^iPT^JIiim^^ PAA *P PO20 fft&^fcfcM 90.- 10 & 
3,60: 40 %®L%^mm 19ffil5|o 

(s£M#'J 23) 

l&7<£fl?-^£l£#iJ 4 |S]#fi<m21^^(PVAKt#^M^J 21 ift PO20 £*h, 
^^^^^M0'j2lffiJW|o 
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„ 24) 

(gffiffl 25) 

1^7 mmytmmii^w^^^^-mihmmmi^^mm^ix^ P020 
zk, mm 20 mm. 

(gmm 26) 

(£M#'J 27) 

- ^^mmmnj^mmmm paa m P020 ^w^&atat^Ahasjg, «f 

(^Sfcf'J 28) 
($it^J 29) 
(^5£#|J 30) 

r*7 mm%mV]jL^m^ft±rmm<m<tt>m m S (oh) 2 ^w M g o 

17 



mr mmyt^mn^w^^^mm.iim ca(OH> 2 ^# M g o £*hg 
fa^&mm 20 mm. 

i^mm 32) 

mi mm^tmmn^w^^^mm^ o.o2^ m &im.4k&tt& M g o z 

ft, £tt*U9&Jfiftl 20*RI. 
(Sfcjttfcl 33) 

^7^^^4>fn^^p7^jp^WPAA^po20^^^7jc^^^^ 

*na#jB**«t(* = ^*#3**tfc«. is*. iSA6, mm. i5nm)±M^& 
(mmm 34) 

^T^ap^4 1 ^^^PT^P^^^PAA^PPO20^^ftfj^M^6<Jj?S 

35) 

&7#MgO l8&B*S^$fcttSfc£:^ 57g/?f-gfc3j 5g/ft3Lft, &m&5&ffi 

m 20 mm* 
(gtam 36) 

asiPT»:i»»«w paa si P020 Mf&Mf&mwmiLft, &%&^&mm 20 *g 

AD335AE, ft ^WitM % ±&& : *} &m.Wtm CAT-IO, 10: 1 

18 



0rfliM*Ufc«. &»*4fc«/»J»6«jMtfc0!lfc 1/1 

0.2*im. ^f#M#^M^E40*C> 80%RH ttHfrfFTSSJB 3 ^C. 
37) 

B*7JfMMfc«/#J5&tt«^lfc0!lM 1/1 0.5/1 ^mm^mmm 36 

(%MM 38) 

m&^*-h ^m^tt&j^Mmmmm tm-225ae mm^m^n.mm 

TM-225B fWJtfflll AD-335AE *P3fc#*- h * «c^tfc«l W«ft*J CAT-10 W 
A^-WJK. ^«FWI&«^WMItefe* 16: 1, /BZ.m&@ii##, ttWI8#* 

39) 

»T*MgO|P«l&W«^lt«M, 1/1 0.5/1 £4bfi!-5&jffi0i 38 

40) 

^TttfflsfeJtW 4^fffifi«;lRZ.i«*(PVA)^« PO20tf^H?g£, 

»W«SilDTft»KiftW PAAIPPVA W«*frtfcBfe* 70. 30 ^1^, 
Jfi#J 36*9 IP] <> 

41) 

»Tffl3fc«« 1 JJffflWW#te*»ft# PO20 ffcftJRZ,**. 
^ffti^nT&J^lftftt PAA PVA tfj$B-£ttefc*7 80: 20 ^ffetM^ 
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mrmmmm 25 mm^iummm^ P020 ft%mz>ffim, #ft«j#**n 
fo&tjaT&mmWito paa m pva Mm&vc&% 8o : 20^.^, m&m^mm 

W 36 ffi|S)o 



(£M#iJ 43) 

mrmmmm ie mmm-nm^m P020 tt%mm, ^mn^m^m^i 
(mmm 44) 

tmmitfrWLWL 2R-i33)M^ji M g o &) z^m-Mm-m^mi* 4 ss^^j^^^j 

(*B#faM4*5£<£*±f|iJ, DN-980), mB, m ¥3£/¥£Z.£K = 6/4(Mfct) 

45) 
46) 

(%MM 47) 
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„ 48-50) 

^mm^^^mijuj^mm^ paa m P020 so-. 20 

90: 10(3£M#iJ 48)> 70: 30(£5£#iJ 49)fP 60: 40(£Jffi#l 50)2,*h Mfc$P-%£ 
5£#J 44 ^f|5j 0 



51) 

(&M#'J 52) 

MiS^T^^bS, #J»fctt3iffl«»itfragfca/ 160-C^P 15 ft¥?Z.*V, »ffls«P-%Sfe 

2ffi0j44*BEI. 

., ,(^MM;53) , 

Bfc7/Bte^W**ft«xtffi/atkfc 60:40 W»#+»tt»to7»JMMrt 

(£$i#'J 54) 
55) 
56) 

B£7£***!tt PET iMS CPP, ffi^*££«tt^4&«ifiiitt^fclJl# 
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(%Mffl 57) 

- ?^ZL :=*tt*JJt S10 CPP ^^h, fttt*|:i?$Jt*l 44 *B|5j 0 

(^jfi^a 58) 

»T***H4fc«Jg. Wafrfc&Jtfcl 36 j?rftttJ*»WJi& AD-335AE 

%witmm^%.mm cat-io w«#»j3s*«[3i^. ^sp^^u 20 mm* 
(tmm 11) 

(tfc&fll 12) 

i&t*^ Mgo mzwto m&mz-ft, *«s*^**w 20 

(bfc&fcl 13) 

B*7**#MgO;faZ,*W*#*:fc*h £te#P-^3£M#!l 21 *g!*J 0 
(fcfcSfcfcl 14) 

i^t^^^ Mgo JFPz,»w*#«[^h, n^m^^mm 22 mm* 
(tmm 15) 

(fct&0»J 16) 

j^j^m M g o fpz.#fl«i*??*^i^, ^sj^^m^j 26 mn» 
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u , r (tfc«W 17) 

K57***MgO |OZ.«E«I*»*^. »«S»-^*M« 24*g|s| 0 

(tfc«09 18) 

1^7^^^ MgO fDZ,»W*?Mfcfc*h *Hfc*-53fc*« 23 ffiRI. 
(fct«0!l 19) 

^7*^tU MgO *lZ.l*W*#*;2:*h, ^^fP^^JS^J 28 tan. 
(bt&#'J 20) 

(bfc&0>j21) 

& 7 MgO*nZ,0ft;lc???BE£*h Xfatii^&Mm 33 ffi^l. 

■ — . 

(fcfctfcfcl 22) 

^EZ.»-Z,»#^3R«cW^tti«J*J«(f ^ HfcstettlM. *'*-/»< EP-F, 
15nm) 36 P)##JMg0;fn AD-335AE Wfl&W$B-£iS$fc. 

#&*eh tem-edx f# » M x '*-*£rtM*Mi?W#3E***r»£. 

(imm 23) 

^T^^^ifi^J 1 ft) MgO fcjZ,lfcft##W7F£ifr*J MgO *Q AD-335AE ft 
^«P-^tfca«22ffiR, ^^^^0 6tJ^JP7^J8!im^^ PAA 
^XZ.#«C«iJ«^IB[4fejJSA6<J^«A*A TEM-EDX #XJ* '<-^J»rt 

(fcfc&0>J 24) 

mmm 20 ^jt^M g ofnz,si^^#^^^^^^' : p^6tj^jp7^^^ 
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e .ffu>AA m P020 Bi&Mi&mms±, m*imm&& m s o n^Mmt 

£ PET#Jo 

(bfc«« 25) 

BSfTffl^XjIkttc^^^W^ailt mos-to aStf Indira 7 
paa m PO20 PET Zft, 

%mm i9^siwic 

4l~£MM 58 tt@ft#ftft&&tt$ljg£tt$n& 3 #r^, fcb&#ij 11-25 StiM 
##^J^^r#$P^4^f^, ^f#M^#6<J#^^^ 5(%mt 19~50)#3l 6(£ 
51 — 58 11— 25)#r^o 
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